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I^ei^^asl 571007-1024114 

[o^yS] 300-768 

[^^J CHS&^AI m=P- gSS e^^om^ 112S 30m 

[^^] KR 

[^S21 JIN.Seok Min 

[^EJ^^Bmi 730201-1032027 
[^SS^J 463-833 

^^Ai^g^ sxFe iioaxi m^u[m ^?o^E^^ 112 
e 14 02s 

[:'ieS€!S) 20 e 29.000 M 

3 a 3.000 s 

0 a 0 s 

C^AFSqiSl OS OS 

32.000 S 
[S-BAh^l (70%i,^S) 
[Sa^ 4^4^S] 9.600 ^ 

[a¥Aiw] 1. fief /H-s All Ai(£e)_ie 2.^:>iaa^ ssm^ Aiw_m 
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^l-^S-^B] ^^'^^'^V^SLS^ 4^-§-^^ >«'a:{Production of Thyroid 
Stimulating Hormone Receptor Using Transformed Plants} 



£. 3^ ^1-^1 ^^^^^ ^E] /RD400ofl tsAr SL^ tshr-eccm M-^fifl^ 

£ 4fe ^5Ar ^^^:&^#^H>H ^^^^^ tsAr -B-€^>^ PCR^ M-E?-^^ 

^; ^ 

£ 6^ ZLefloly. igo^ :^b] lgGs» <^l-§-^H <54#*=^l^i^ TSHR ^ 

^61^ Western blot ^-H^-vflfe 5.^. 
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<8> Molecular farming^ ^^^H^-^ -fj-:^;?!-;*!]^:^ 'S-ib^^ 7]^c>]x^. ^5- 

•^<^)>^i^ molecular farming^ 7}^^^^ tfl^ «aT^7> #^«] :S«Ss|ul ^t}-. o^a) 

^^^^ ^^]^ 7H7> ^^t!: >fl^-^S. 711^151-71 41«fl^ife molecular farming 7l^ol 
-B-§-« ^-^S. 7lrfls|ji ojtcf. n^^^ ^l-^<^l>».i '^'ilrS!^ 51^^ tfl«fiA-1fe 
f ^^^^<^1 9X^ ^7]^ tb€^^<=>ll ^^1^<=>1 ^l7]sl'ul ^o.D^ J^il 

^^J-a:*^ V^t)-. ^S-§-^«?^* prokaryotic expression system^ ^ 

«fl>H ^"^It "S^ ^«^^<^A-1 secondary modi fication<5l "^olM-^l ^fe ^>ll^<^l $1<H ^1 
Jl47> :^-?-7l- Sir]-, neiq- Aj^^|6)lAi molecular farming 7l#S. ;^fl 
3:^ ^^^^<^1 tfl^^lXj-o] -g-ol§>c^, 2^^^ secondary 

modi fi cat ion^S. -f^^ ^mM-l- ^Bf^ 9X^ 13-^-^^* :^^1^^S. ^3^^ 4^ 9X'^. 
<9> ^l^l^io^ ^ ^ 10%^ ^^1-Hl^^^ ;^>7l-^^^^ ^^S-^^i^^. ^^^^ 

f^. ^t^^ '^is:!^. ;=^>7>^^^^ 2i:^;g^ :^o^ ^o^^ 7^7}^^:^^o\] o]^ s\o] oj^x^ , 
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^-g-'^^C immunological tolerance)^ -B-S^^S.'Wl ;<>7>^^^-g-^ ^t^^ 
-g-Ai^(oral tolerance)^! -f-l"^-^^ 7]^ ^ ^}^^ ^M'^^^^ ^^^i 

^^7\] ^-§-€ ^-^S. 5,733,547 31.3.1998 Treatment of autoimmune 

arthritis by oral administration of type 1 or type II collagen). ^-t^^-^-A^^ tJ-^^ 

^>-§-* ^^^i ^^sfl^^m 7}^ ^jQ.^ 7]^^ n^^^ ^^^n ^is-^i ^i-g.^ ^}7i-«j-^* 

13-^* ^^^i =^ 7> ^o-|i:^.. Sjm^}^ ^^^-g-^^Si 7>:=3- ^-^ 



<^1-§-*H ^^S)^ S.^ ^Bl<^l ^ -^^^^ 7fl#Br>JL o]s.-^ 

^ ^^-8- ^ ^l^-§--^s. tfl^o^ tfls^ ^^l:^]-7>^-^'?l human thyroid stimulating hormone 
receptor (hTSHR)^ ^S-y-*}^ xfl-g-^S. ^^Si] 7^7}'s^^9l ;^>^ss^ ^-§- 
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■^31 ^-8-^«^l tfltb IgG 71 ^-sj-^^ ^y^V^ ;5l^<^ll o]-g-^ ^ o. 

tf. :S:;^Hl^i ^V^Jl^^ ^-§-^KhTSHR) ^^^^ prokaryotic expression 

system«^l ^n^^ ^^^> ^«-^^<=>)1^ ^^^V^l ^^S. ii""^^ rfl:^^ 

oflA-l >^JA>^ ;^>^M^ ^-g-^(hTSHR)fe ^7^^ IgG <^l-§-« ^ 5E 

^isjt!: ^}^-^ ^^^3i<^V'\ ^3-^^ ^>^ss^ 4^-S-^l(hTSHR)7l- imamogea^S.^^ 

2}--S-^}7l -^^sflA^^ glycosylation4 <^l:^>^^(secondary raodif ication)^! ^<^<^> ^] 

A}t!:t)-. n^s^-A-l ^M^^IM" ^-^-^"^^ ^\-%'^}7] ^^^^ eukaryotic expression 

systemo] a>^s)<^o): % ^^.^ ^^gz^slJl SX^. vaccinia virusl- o1-§-^ expression 

systera-2-S. hTSHR* 1:^^ "^^1^^^ €^S.7> '^-§-5)-7> <^B^^ ^.^^ 

<ii> oj^;^]=.5i ^^:^^i-5jf)» <^i-§-^^ ^^;^>7>«j-^ >8'a-7i#^ ^n^^ 

^^ rfl^o.^ ^S^^ 7l#S.Ai Afls^ ^Hlql ^l:7l]^7]^(^*l ^>7>^^^1^<^1 <^l-§-slfe ^ 



<12> [^^^ 

<13> Molecular farming<Hl ^tb ^^-§- 7l#7lj^^ ^Afl ^ifl«5flA-1 7B^£.'a ^ 
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<14> 



<15> 



n]^ ^ ?fli4x:f«- ^^^<^1>^ife molecular farming 7l#oil ^^^^ ^3 



^7l^^ •a^'^A^ ^Ji^^Ar-^ 1997^3£ ^^^^^^ ^^c^ o]^^ ^^^^^^^ 

^ molecular farming 7]^^ ^4. 
<16> Ti]^^^ 5,914,123: Vaccines expressed in plants 

<17> n]^^^ ^ti\ 5,484,719: Vaccines produced and administered throu^ edible plants 

<18> Pl-^^-^ ^■z^\ 5,612,487: Anti-viral vaccines expressed in plants 

<19> vi]^^^ 5,654,184: Oral immunization by transgenic plants 

<20> Pl"^^^ ^■^ 4,956,282: Mammalian peptide expression in plant cells 

<2i> p]"^^^ ^■^ 5,959,177: Transgenic plants expressing assembled secretory antibodies 

<22> p]-^^^ s.^ 5,686,079: Oral immunization by transgenic plants 

<23> P]-^^^ 5,679,880: Oral immunization by transgenic plants 

<24> pI^-^^ 5654184: Oral immunization by transgenic plants 

<25> p]-^^^ ^-s] 5,484,719: Vaccines produced and administered through edible plants 

<26> o]^:^^ tifl;g ^ o^^^m^ 7l#* '^l-§-^><^ secondary 

modification^ "^■^^^•^l ^-Br ^S"^ hTSHR^ tfl^ ^S-tb^H <^]-§-*><=»^ ^-§- 
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<28> ^ ^tgo^ s.^^ <*l-§-^«^ ■^^^^i<=>] ^112:^ hTSHR 

hTSHR^ <^l-8-^<^ ^>^^ ^]^^ ^^^^ ^^-ir cfl $14. 



Sis^ (hTSHR)* 

^ ^'^^ 4€r ^^]^^ nl-S^, ;<fl2:-^ ^^l;^V7l-^^*j-^^ ^^1 

7>^ 7fl2:^ hTSHR* o]-%-t}<^ ^^^^ 7[7}^^^^4: ^^-^m 1}-^* 
^7>^ hTSHR* <il-§--S|-<^ -'^V^* :^]^^ i-fr^<^ ^<=«^«l-fe ««}-'^* ^1^^^. 
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^ ^1-<='11»1 ^<^^i ^>^1: ^<^1^. 
<36>^aH1 1. ^5Ar cloning 

<37> olTt] ^:^:^} (http://www.ncbi .nlm.nih.gov/)*^ ^1^: tshr cDNA ^ 

(XM-056624, XM-041159. XM-041157)S.^e] cDNA «§7lA-1«i^ ^"^l^V*^ RT-PCR 
full length^] tshr^ ^^^H TA ^^<^ WS.^^ rf^ sequencing^ ^*><^ human 
tshr^ ^-^l^V^I^. 



<38> i) tsAr •^?-1;^> cloning 

<39> tshr ^^:^} 2.3kb)» PCR7li^* <^1^^>^ -^l-^^-§- cassette* 4i-B-*]-^ ^ 

cassette**!! subcloning«>7l GenBank databaseS-^B^ ^^-^^ tshr -rr^A 

7113)11* #JLS- *>o^ design^ ^7))^ oligonucleotide* -^-^Jt!:!^. tshr -^r^A^ 
5'-f lanking region<Hl -rl^l^V^ primer^ tshr -rr^A^ start codonj^f cassette'^'fl^ cloning 
* -^ItF ^tll^J:^ Banm^ (5'-A AGGATCCC ATG AGG CCXJ GCG GAC-3') t\ 

3'-flanking region«i primer-c- tshr -B-€^>^ stop codon^j- cassette«^-2l 

cloning* Banm^ 9m^^%: JEf- (5'-A TGGATCC TTA CAA AAC CGT TTG,CAT-3') 

^\^mr design tt^^. PGR a]^^^^^ 1.25 unit Taq DNA polymerase (BM), 2.5 pi lOx 
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buffer, 2 y 1 2.5 mM dNTP. 0.25 ul 100 pM primers. 50ng tsAr -B-^^>1- DNA # 25 

Ills. ^^^tq-. 95'C<^^i pre-denature 2^, 55t;<^'H primer^ annealing 1^, 72t:'^ 

-'•i extension 1*. 92'C'^'H denaturation 1^. 721C«^A^ last extension lO^^l s^lo.^ 30 
^ PCR^ ^]&^ ^^^1-71 4t;S -^^l^VS^JI 0.8% TAE agarose gei*Hl ^7l«^ 

t!: ^ ^-§-^>^ 3.7]£i\ band* elution^H ^*>fe tsAr DM ^l^^c}-. Glass 

milk^^ A>-g-«]-c.^ tsjbr -^^^l ^^-^ ^^tb ^*)l^Jl4iS. 4 

<4o> ^-g-^>^ ;timjL^S. ^^tb cassette* ^f-^JL ^^^<^] Sl<Q^-^ n]lSLSi\- 

tshr -^^:4 ^l-^^-S- cassette* A'^^A 



<4i> ii) tshr ■9r^7\^ cloning 

extracellular domain ^^^>^ {tshr-ecd, 1.24kb)* PCR7]'g^ c)1-8-^M ^■ 

^^-g- ^E:]^^ cassetteofl subcloning^>7] ^^"1 GenBank databaseS.^B| 
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?sAr -6-^^> ^7lafl<g^ %vjis ^sj-cx^ design^ ^7"^$] oligonucleotide!- ^^^-^i^. tshr 
^:^}^ 5'-flanking region«>ll -^l^l^V^ primer^ tsAr -^r^^}^ start codon^ cassette«»l|^ 
cloning^ :*Ht!:JL^ BaiMl^ 3E.^^>5.^ tq;^>ol:gr>ji (5'-A AGGATCCC ATG AGG 

CCG GCG GAC-3') 3 '-flanking region<»fl -91^1^^ primer^ tsAr -H-^^V^ a] a|- o.s.-f.Bl 
extracellular domain*^] 1239^^ '§7lA-l<i^ i^sl-iE^ ^1)^^ stop 

codon^z)- cassette*^^ cloning^ Jfaaflis^ "^l-^i^^^* t=1^>^^^- 

(5'-ATGGATCC TTA GCC CAT TAT GTC TTC-3'). PCR 1.25 unit Taq DNA polymerase 

(BM), 2.5 ul lOx buffer, 2 y 1 2.5 mM dNTP, 0.25 ul 100 pM primers, 50ng tsAr 

5.^«>fe DNA #25 pis. ^litlrcl-. PCR^ 95*C^a-1 pre-denature 2^, 551C^'^i primer 
^ annealing 1^, 72V<^^'\ extension 1^, 92X:^>^ denaturation 1^, 72"C^>«'i last 
extension 10^^ 30^ ^V-^-^^-. PCR^ ^1^* ^^^>7l rcs. -B-^1^>^JI 

0.8% TAE agarose geH ^7l«^-^^ ^ ^ 'S-g-*}^ 3.7]^ band* elution^<^ tslir 
DNA Glass milk^^ '«'>-g-^<^ ^>fl^ tsAr-ecd -^^t)- ^IttJl 

:5iS :^ ^-§-^f^ ^^ll^jLctS ^^tb ^l-^^-§- cassette* i^^V^n. ^^ \J({<^] 

iE<?JeH ^12:£^ rsAr-ecff -^^:^> ^l-^^-§- cassette* ^]^^^. 

<43> 2 

<44> i) Mrobacterium tumefaciens GV3101-S1 
<45> % ^ ^^-8- binary vector 
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joRIMOO (;«)13:£)<H1 cloning§>4 -€>^H1 1^ Jm4Q0-tsIlr^■ fiSDAOO-tsJir-eccm: 

conjugation<Hl ^«><^ <5>ns«^■Bl]e^-g- ^T^4^]^d:^iAffrobacterjuiB tumefaciens 
GV3101(mp90) ; PI ant -cell -rep. 1996. v. 15 (11) p. 799-803. )S. 3E.<a>^l^T^. -fi-^^l-7> H 

o>ziSM^-Efl2l^ ^^^\7] ^*>o^ conjugation-i: ^-^1^ 50 mg/L 7]-M-p>o1ai^ 30 

mg/L ^El-P>o]^o] ^7>^ LB Jl^lwfl^loll ^ 28°C<^l>^i 2^ wfl*a=^ ^ ^^^V^cf. 

€ -a-^^>* <i>IlS«?-Eflel^^ =?r3ijti.s.^^ (BHI nfl^l. pH 5.6)«^1 ^ 28t:«^Ai 2 

<46> ii) 

^ 4 . , /RD400- ?5Ar3i|- jjSQAQQ- tshr-ecd^ ^ ^ o>ZLS.^Bfl ^ -g- 
^i^^<^l^^(4groZ>ac^er/iflZ7 rzzwe/ac/ew5 GV3101(Mp90) ; Plant-cell-rep. 1996. v. 15 (11) 
p. 799-803. )» 100 pM oHlS>«.1^^ (acetosyringone)<^l ^-R-^ ti-S.^i(Super broth: 
37 g/L Brain heart infusion broth(Difco) ^ 0.2% ^aSri, pH 5.6)«^>H IS^]^ 281C 
•Hl^i Hfloj:-^ t^^^ no^'A^ tifl^l* «:>l-g-^H 20wfl^ ^-^^VS^i:!-. -^71 (pH 
5.6)-fe- M35 (Murashige & Skoog medium including Gamborg B5 vitamins), 3.0% "rSS.^, 
0.5 g/LMES [2-(N-Morpholino)ethanesulfonic acid Monohydrate] , 6.0 mg/L ^Ivi]^, 1.5 mg/L 
IM (Indole-3-acetic acid), 1.0 mg/LCuS04 • 5H2O, 100 pM <>Hl£^l^-& ^ 5% DMSO 
(dimethylsulf oxide)* i^t!:^. 
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*a= afl^l (MSB5, 3.0% ^3.S.di, 0.5 g/LMES, 6.0 mg/L 1.5 mg/L lAA, 1.0 

ing/LCuS04 • 5H2O, 0.6% <^}7}, 100 iiM oHl^.^]^^ ^ 5% DMSO) S. ^^d^. «a-Bfl'y= S:^ ( 26 
dir, 24Am night)^^ 3-^ Wtifl^^^ ^. 7^<^^ afl^l (MSB5, 3.0% ^3.S.^^. 0.5 
g/LMES, 6.0 mg/L 1.5 mg/L lAA, 1.0 mg/L CUSO4 • 5H2O, 0.6% <^V7>, pH5.6. 100 mg/L 

?>u|.D>ol^ ^ 500 mg/L5']-SHflM-^fl)<^ :^1^«>JI. 26dit: ^5.^4 4,000 Lux 2:H<^>^ 16^]:^ 
^2:^«:>11A| 3^ ^<a: ^ur^ flfl;^l(MSB5, 
3.0% 0.5 g/LMES, 0.1 mg/L NAA ( a-Naphtalene Acetic Acid), 1.0 mg/LCuS04 • 5H2 

0, 0.6% 6>7>. pH5.6, 100 mg/L^VM-nfol^ ^ 500 mg/L ^V^iiflM^^)'^ <^1^^<^ 2^^ ^<^^ 



<*9> iii) ^<=>1^^?^^ 

5^^-. /RD400- ^5Ar^ /«D400-fsAr-eccf^ o]-ziS.^BflBl-g- ^tj^ 4 o] .5a >h 

<5i> cf^, 2^ l-o> 26t:<HlA^ ^^«J)<3= «fl^l (BAP 2mg/L, NAA 0.01mg/L7> 

^^tifl<y= ZLBl^ uj-A-l, 7\-<^-^ MS-B5, MES 0.5g/L, 3% sucrose, 0.4%Phytagel 
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4 7l^o.s. wfl;^loi] BAP 2 mg/L. NAA 0.01 mg/L. 7l-s.i3i|q^^ 500 mg/L. 

^ lOOmg/L^ ^'^V^V*^^ 4^ 26diTC ^ 8.000 Lux. 16^1^/8^1^ (^/-y-)^ nfl«y: 
^fl^sl-^ ^^^^1 NAA 0.01 mg/L, ^VM-nVol-il 100 mg/L ^ ^^^^ <i> 

7> 0.4%» JL^*>^ Hfl^Hl 26diX: ^ 8,000 Lux, 16^1 :?>/8Al :?> (^/^)5^ 



<52> iv) 

/*iD400-^sAM icRD400-^sAr-eccNl 6>zL^«i-Efl ej ^ ^^sijol^^^ 

1- -^7]^ i)4 S:?!^.^ ufl**^ul ^7] ^o] ;^>«g «^ 
^-^^ ^*gtifl^Hl o]-zLS.i3Hlel-§-^ ^^t!: ^^1^1^ 10^ ^ 

^tb^. BAP 2 mg/L7]- ^-B-€ w|)<y:Bfl:^] (4.04 g/L MSB5, 3.0% Sucrose, 0.5 

g/L MES, 0.6% agar, pH 5.6)«^ ^1^«>^, 4000 LuxS. le^l^Vsl ^«fl<3= 2^:?> 
25t:di\:s nl]<y=*>S^tq-. nfl<^<ft!: ^l-*^^ «fl:^UMSB5, BAP 2 mg/L, 3.0% Sucrose, 0.5 g/L MES, 
0.4% phytagel, pH 5.6, ^>tifl^^-€^ 500 mg/L, ^}^-^}^]^ 200 mg/L)<^l ^ 7*^^ 

25''CdiTG«^Ai 4^:?> afloj:^.:*^ ^^^V^t^-. 

<54> v) 
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jcfOMOO-^sAM jcRIMOO-^sAr-ecfltofl 5^tf) ^^^^^ o].zLS^Elle|-§- #^si]o]^^i 

. zlH cf^ wfl^l (MSB5, 3% sucrose. 1 mg/L 2,4-D. 6.5 g/L agar power. pH 5.8)c>ll 25 

(MSB5. 3% sucrose, 5 g/L MES. 2 mg/L BA. 0.01 mg/L NM, 20 mg/L kanamycin. 500 mg/L 
Pseudopen. 6.5 g/L agar power. pH 5.8)^S ^ 2^ ^tt 25'C. 16h '^/ 8h Si:^<>\]^^ 
yfl'^^l-SI^. 2^ -y^tb -tl^^^e^* -B-i^7l -?1^>o^ MSB5, 3% sucrose, 5 g/L MES, 
0.1 mg/L NM, 20 mg/L kanamycin, 500 mg/L Pseudopen, 6.5 g/L agar, pH 5.8 



<56> vi) ^Bfl^^?1^ 

jERD400- ^sArsf jcRMOO-^sAr-eccI*^! <^1-:3.S^^1 el -b" ^^HI 2 

i) ^ ^<^1 yfl'=<f-5H €^H12 ii) ^-21^^^:8-4 ^^tb 'S-^-^S- ^^titl^]<^l ^^tb 

<>1 ^-g-g-^^fl ^11^^ ^wll^^ 0.5-lCm2 ^ 371s. ^^*V^ 10-15^ ^«?V ^^1^]^ 
^^Bll<a= tifl^l (MSB5, 3.0% =T^3Si, 0.5 g/LMES, 1.0 mg/L BAP, 0.1 mg/L NAA, pH5.8, 0.6% 
<^>7» ^ ^^4. <a-tifl<y= ( 26di°C. 24^1:?b night)^^ 2<U ^91 ^^aflo^ ^, 

Hfl^l (MSB5, 3.0% ^HS-rii, 0.5 g/LMES. 1.0 mg/L BAP. 0.1 mg/L NAA. 0.6% <^l-7l-, 
pH5.6. 100 mg/L ?>M-^><^1^ ^ 500 mg/Ln^Bflu|^fl)«^ ^I'S-*}^., 26dit: 4,000 Lux 
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tifl^l(MSB5, 3.0% ^3.S.d^, 0.5 g/LMES, 0.01 mg/L NAA, 0.6% o>7l-. pH5.6. 100 mg/Lf}^ 
nyo]^ ^ 500 mg/L «^H*H 2^^ ^-^S. 



<58>^aH 3. ^#^^^^^15] PGR 

<59> ^7] 2«^jAi ^oi^ cl-^3i|. :g-o] ^^Al^^cj-. 

<60> 10 mg^^^El Edwards (.Nucleic Acids 

Research, 19:1349(1991))^ >^>-§-^}<^ DNA» ^rS^t!: ^. DNA^ PGR 

<si> ;ia)400-^sAr^ PGR A>-§-^ ^e|.o]T3l^ ^sAr -B-^;^^ '^71 

^I'Si tB-g-^Vfe Sel-olp]^ 5'-A AGGATGCG ATG AGG CGG GCG GAC-S'^lJl. ^ 

M^-^ 5'-A TGGATCG TTA GAA AAG CGT TTG GAT-S'^ltq-. 

<62> ;i{D400- ^sAr-ecrf9l ^^^^Sr^^^lS^ PGR ^^«>fl>H ^}-%-^ ?5Ar-ec</ -^-^^V 

^ ^7] A-^^ofl tfl-g-iSV^ ^^S'H. ^e1-<^Hfe- 5'-AA^ATCCC ATG AGG CGG GGG GAC-3' 

o]JL, ^^J-^ Sel-<5Hfe 5'-ATeeATCC TTA GCG CAT TAT GTC TTG-3'olc)-. 

<63> PGR aV-g-^ Taq ^^Jl^ii* <^l-§-^]-<^, 96°C<^lAi 2^^ ^^-^^t!: ^, 94t:ollAi 1^^ ^ 
55t:<^lAi l^:?> 72t:«^A^ 2^:?]:^ f^W-S-^ 35^ ^7>S 72t:ofl>H 

10^^ ^^^-S-^ *>5i^. ^-§- -a:*^ 1.0% «il-7]-S^ ^oll^i ^A^^i-^c]-. 
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<64> jE 40]] Ai M sllol^ 1 kb el] Til. lell^^ -R-^:^>« '^f-^a^ 

^^^Ti]^jjmOO-tsJir^ PCR 2,4,6,8,10 ^fl'^l^ ^If^S^ ^afl, %^ , ±0], 

"^^^ DNA» ^^^S. ^ PCR 3,5,7,9,11 ^fl^l^ 2^-2^- ^wfl , ^si\ ^ ^o], ^w^- 

^^^Wl^ DNA» ^^^S PCR ^V^l'^. 

<8S> IE S-^l^i M el]^^ 1 kb 511 t-l, 1 ^1^^ -^^;^>» if-^V^ p 
RD400-^56r-ecrfS] PCR 2.4,6.8.10 «ll^^ z^-z]- o)^^^ ^h]]^ ^ ^ ^o] , ^w^o;) 

DMA* ^^-^ PCR 3.5.7.9.11 ell^^ ^Bfl, ^o], tg:g;g 

^^]sl DNA» ^^-^S. PCR -arlr^^ *>^^. 

<66> .gAlof) 4. 

<67> ^^^$<m-^lSl Ig^ ^:4'^>^«^ i^lel ;«ll3:t!: 2.5inL ^-^^-^^ (5mL 

lOOmM Tris-Cl, pH 7.5 , 40 500niM EDTA, pH 8.0, l.SmL Img/mL leupeptin, 600 uL 5mg/inL BSA, 
3mL Img/mL DTT. A>-g-3j^c,)] SOmg/mL *PMSF(stock ; O.OOSg PMSF in lOpL IPA) 50 pL* 
•I- A^}'^ "^U^^n ?]:^. ^t^^^ 12,000rpin, 4'C*^^^ 30^ ^sjtb ^ ^f^^-i- 

^11 ^7lJl Ja^tlrt^. 

<68> Bradford^ 1}-'^<^1 ^7]^ ^-i- ^#^oll dye reagent (protein assay kit, 

Bio-Rad)* UV-spectrophotometerS 595nm«1|'«>i ^^^Jl bovine serum albumin 

standard^!!- a]Jl-gfi>H ^^^^^#^13] ^>^mc]-. ^^^^ '^f*^! * 
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<69> ^7]s^ #Bio}-a.^o]-D>o]:c ;g ^7]'^^* *><^ ^S-S PVDF 'gw.sll'y'Hl 

^•^Itt ^. ^^-^€<^1 PVDF l^V -^^Kanti TSHR-rabbit, 1:1000^<24)» 

«^ l^m t!:t^. «fl*a= ^ ISS-SH-?!^ >*fl^^ ^ 2^> -^5^11 (rabbit-goat HRP, IHOOO^^) 

# 7>«1-JL t].X\ iX\^ afl<a:^ §>al ig^aell^* 4^^cf. -^^ol ^ 

4-chloro-l-naphthol (4-CN)^ 7]^^ ^]-<^ ^^^-g-^ -^^I^V*^ TSHR TSHR-ECD 
<^1^ 3.7]o^s] ^/>}^-<^ TSHR JE^ TSHR-ECD^ si ^^*1-^c)-(>n6£) . 

<70> ^Alofl 5. 

<7i> ^-.^]oi]A^ ;a-.a-^j:H^^-g-^l (TSHR) ^ ^-^^Jis^ 

<72>^-§-^oi (TSHR-ECD)^ Immunoassay. 

<73> ^7fl o]-g-^ Molecular farming ^ edible vaccine7l^^ ^S.^ 

^1^ 7ll^7l^SA-1 olB]^ 7]^^ ol-g-^ <a^l;^1-7l-^-S5] tfl^A|A]- 7l^7fl^^ 7.1-71-1^^^^^ 
^ ^m<^ 7l^^ ^^7]^AV<^^ ;^].^]tfl 5^=71 ^A].^^ ^^7l^ ^o>5i|- 

^ 7]1# ^ ;^l-7]-^^^:@: 7fl^7l^^ ZL 4^A7> ^o1t:f. 
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[^^% 11 
I^^^J- 2] 

>ll 1 91^^^, ^11^^ ^^l;^]-7l-ia^^^€^ ^^^a^l^Jls^ (hTSHR)* 



I^^-t 31 
[^^^ 41 

^1-§-^><=^ ^■S^^'^l ^7}^ 7)]^^ hTSHR* o]-g-*1-<^ ^J-^^ ^>7> 

^^^^^ nj-^. 



51 

^1-^^^^* *J-€^^<^1 ^7m 7flS-t hTSHR-i: -^V^* ^1^ 
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